Streptomyces sp. strain TOR3209, isolated from tomato rhizosphere, can regulate the rhizosphere microecology of a variety of crops. Strain TOR3209 could improve plant systemic resistance and promote plant growth. Here, the genome sequence of strain TOR3209 is reported, providing the molecular biological basis of the regulation mechanism of rhizosphere microecology.
S
treptomyces, an aerobic Gram-positive bacterium, is the largest genus of actinobacteria, with over 900 described species. So far, over two-thirds of clinically used natural antibiotics are produced by Streptomyces (4). In addition, many enzymes used in food manufacturing and industrial applications are produced by Streptomyces (4), but few Streptomyces spp. could be applied in agriculture successfully besides farm antibiotics. Streptomyces sp. strain TOR3209 is an important rhizosphere microecology regulator. The genome sequence of strain TOR3209 will provide the basis of the regulation mechanism of rhizosphere microecology.
Genomic DNA of Streptomyces sp. TOR3209 was extracted from 3-day cultures using a slightly modified Wizard genomic DNA purification kit (Promega). The nucleotide sequence was performed by BGI (Shenzhen, China) using the high-throughput Solexa sequencing technology (1). A total of 1,324 Mb sequence data was generated, which represents approximately 164.1-fold coverage of the genome. Short reads of TOR3209 were assembled into genomic sequences using SOAP de novo (6), distributed over 129 scaffolds (N 50 length, 268,468 bp), which included 729 contigs in total. Coding sequences (CDSs) were predicted using Glimmer 3.0 (3). Functional annotation was performed by comparing CDSs with five main protein databases, including KEGG, COG, Swiss-Prot, TrEMBL, and NR. We found rRNA sequences by aligning with an rRNA pool, and we predicted rRNA genes with rRNAmmer (5) and tRNA genes with tRNAScan (9) .
The draft genome sequence of Streptomyces sp. TOR3209 presented a genome size of 8,066,796 bp, with an average GϩC content of 72.59%.
There are 7,564 protein CDSs that account for 87.92% of the genome, with an average length of 937 bp, 73 tRNA genes, and 4 rRNA genes. Among all genes, 187 genes involving biosynthesis, transport, and catabolism of secondary metabolites were predicted, in which several genes may be associated with the regulation mechanism of rhizosphere microecology, because they participate in the generation of flavone, flavonol, terpenoid quinone, antibiotics, hormones, and other active substances. There are 322 genes of unknown function. In addition, compared with other microorganisms (2, 7, 8) , a notable feature of TOR3209 is that there are 29 degradation pathways with toxic substances that are difficult to degrade, such as carbazole, naphthalene, anthracene, fluorene, toluene, xylene, atrazine, ethylbenzene, trinitrotoluene, and so on. These pathways may help clear up toxic substances around crop roots. The information provided by the draft sequence of the genome is of great importance for research of the regulation mechanism of rhizosphere microecology.
Nucleotide sequence accession numbers. This whole-genome shotgun project has been deposited at DDBJ/EMBL/GenBank under the accession number AGNH00000000. The version described in this paper is the first version, AGNH01000000.
